Efficacy of novel P-glycoprotein inhibitors to increase the oral uptake of paclitaxel in mice.
P-glycoprotein inhibitors can increase the oral bioavailability of paclitaxel. We have now explored the mechanisms that determine the efficacy of several novel P-glycoprotein inhibitors to increase the absorption of paclitaxel from the gut lumen of mice in both in vivo and in vitro experiments. The inhibitors studied were cyclosporin A, PSC 833, GF120918, LY335979 and R101933. Mass balance studies showed that GF120918 was the most effective inhibitor, resulting in almost complete uptake of paclitaxel. PSC 833 was slightly less effective, whereas cyclosporin A and LY335979 were moderately effective. R101933 had only marginal effects. These findings were in line with in vitro transport experiments using LLC-mdr1a cells. By studying the intra-intestinal kinetics of the agents we found that cyclosporin A, PSC 833 and GF120918 rapidly passed the stomach and traveled concurrently with paclitaxel through the intestines, whereas LY335979 and R101933 delayed stomach emptying. Moreover, these latter compounds appear to be more readily absorbed when released into the intestines thus reducing local intestinal concentrations. Due to their combined effects on absorption and metabolic elimination of paclitaxel, cyclosporin A and PSC 833 resulted in the highest paclitaxel levels in plasma. In conclusion, our models provide insight into the factors that determine the suitability of P-glycoprotein inhibitors to enable oral paclitaxel therapy and will be useful in selecting candidate inhibitors for clinical testing.